The paper focuses on the study of the contradiction between two Atanassov's intuitionistic fuzzy sets. First, taking into account some characterizations obtained in previous papers, some functions are defined in order to measure the degrees of contradiction. Besides the principal properties of these measures are pointed out. Finally, some results relating self-contradiction and contradiction between two Atanassov's intuitionistic fuzzy sets are achieved.
Introduction
In many of the applications in the fuzzy inference systems, contradictory outputs could be obtained. In order to prevent this kind of problem it is important to raise the study of self-contradiction. Besides, the study of contradiction between sets seems suitable because it is also necessary to avoid, in the inference processes, obtaining contradictory outputs from inputs. The study of the contradiction in the Fuzzy Logic was initiated by Trillas Later, focused on the problem of determining to what extent a fuzzy set is contradictory, giving some functions for this purpose.
Also, the contradiction is tackled in the framework of the Atanassov's intuitionistic fuzzy sets (A-IFSs) introducing the concepts of self-contradictory A-IFS and contradiction between two A-IFSs. In the degrees in which an A-IFS is selfcontradictory are studied providing some functions to measure them.
The present paper focuses on two mains subjects. The first one (sections 2 and 3) is the study of degrees of contradiction between two A-IFSs, meanwhile the second one (section 4) is to relate contradiction between two A-IFSs and self-contradiction.
Let us remember that: (1 -g(a)), for all a G [0,1], and it will be said that g is the generator of negation N.
Thus a strong IFN J\f is also determined or generated by an order automorphism g in [0,1]. Sometimes we will denote J\f = J\f g in reference to this fact, and we will say that J\f g is given by g.
Degrees of A/'-Contradiction between two A-IFSs
The study of contradiction between two sets is interesting because, in the inference process, it is desirable to avoid new results being incoherent with the previous information. In this section we deal with degrees of contradiction between two AIFSs when a strong IFN, TV, is considered; that is, the degrees of TV-contradiction. For this, we introduce some functions and study some of their properties.
In 7 , it was established that, given A, B G AZJ-'(X) the A-IFSs determined by 
where g is the generator of the negation N associated to TV.
From these characterizations, the following result is reached:
respectively, and given TV the strong IFN generated by g, if A, B are TV-contradictory then
Proof. As A, B are A-IFSs, /J, A (X) + v A (x)
< 1 and /XB(X) + VB{X) < 1 and so
) and ^(/XB(X)) < g(l-I/B(X)), for all g order automorphism.
A, B are TV-contradictory if and only if g(/j, A (x)) + g(\ -VB(X)) < 1 and g (/j,B(x) ) + g(l -v A {x)) < 1, being g the order automorphism associated to TV. So, the contradiction in fuzzy sets is a particular case of the contradiction give here.
Let us observe that the curve N(ai) + «2 = 1 (that, of course, is coincidental with g(a\) + g(l -«2) = 1), points out the limit of the contradiction region. 
N(a 1 )+a 2 =l ^Contradiction Limit Curve All that presented in this section suggests us to determine some ways to define the TV-contradiction degrees between two A-IFSs.
x , respectively, and TV the strong IFN generated by g, we define the C^ -contradiction degree between A and B, for i = 1,2, 3, as follows:
where d is the euclidean distance.
Let us note that C± is suggested by the first characterization of TV-contradictory sets; C2 by the second one, and C3 by the distance between the range of the sets it is easy to prove they are well defined. Let us calculate the contradiction degrees when the standard negation is considered, that is, 7V s (ai, «2) = («2, «i) (associated with the fuzzy negation N s (x) = 1 -x, and g = id): figure 3) ; it can be proved they are well defined.
If J\f is the IFN associated with the negation N g (x) = %/f -x 2 , whose generator is g(x) = x 2 , the contradiction degrees between AanB are: Despite no connection among C^ for i = 1, 2, 3 holds in general, there is a relation between functions C2 and C3 when we deal with a specific negation, as the following result shows. The following properties can be proved:
as m the above definition, satisfies: (i) Cf is a symmetrical function: Cf(A, B) = Cf{B, A) for all A, B e ATT{X). (ii) If OL denotes the A-IFS such that \ (
x ) = OL for all x G X, then Cf(0 L ,0 L ) = l. (in) If Inf v A {x) = 0 or Inf v B {x) = 0 then Cf{A, B) = 0. xeX xeX (
iv) Cf is anti-monotonic at both variables, with respect to the orders <L in L and the usual one in
Proof. (/j, B (x) ) < 1 for all x G X, being N g the strong fuzzy negation associated with the strong IFN Af, then Inf (N g (^B (x) 
and so ./V S (/ZB(X)) 
The union of the three above intervals is the whole interval 
Moreover, a\ < /XB(X) implies a 2 = 1 -N g (a*) < 1 -./V S (/ZB(X)) and so and we consider the following three intervals contained in the interval figure 5 ):
The union of these three intervals is the whole interval
If X GB {x) G ^2 then o^ < ^sfx) < ^A(X) and so 0 < z/s(x) -«2 < ^A(X) -a 2 ,
Degrees of Contradiction between two A-IFSs
Until now, the work has focused on contradiction depending on a given strong negation; but it is possible to measure the contradiction without depending on a specific IFN, as it was done in the case of a unique A-IFS. To this purpose, we remember a definition given , and we give some previous results will allow us to define several contradiction degrees.
Given A,B G AZJ-'(X), it will be said that A and B are contradictory if they are TV-contradictory regarding some strong IFN J\f. In the same way, as Inf VB{X) > 0, there exists an n < 1 such that I^B(X) < xeX 1 -VB (X) < n for all x G X.
Lemma 2. Given A,B& A2J r (X) with membership functions /J,A, I^B £ [0, lj^^ respectively, if A, B are contradictory then (J,A(X) + /U,_B(X) < 2 for all x G X.

Proof. If A, B are contradictory then g(/j,A(x)) + <?(/ZB(X)) < 1 for some g order automorphism (by lemma 1). Now, we suppose Sup (/^A(X) + HB (X)) = 2 then HA{X) + HB (X) >
As n, m < 1, there exists an automorphism g on [0,1] such that g(m) < 1/2 and
Thus, A and £> are 7V S -contradictory, and therefore they are contradictory. 
x£X X£X
Proof. As A, B are contradictory, they are TV-contradictory for some strong IFN J\f. Let «AT be the equilibrium point of the fuzzy negation N associated with J\f.
For each x G X such that I^A(X) < a^, obviously I^A(X) -VA(X) < a^ holds. For each x G X such that I^A(X) > a^ then N(^A(X)) < N(aw) = a^, thus
IJLA(X)-VB(X) < I^A(X) -1+N(I^A(X)) < a^ since N(^A(X))+I/B(X) > 1. Therefore,
SUP(/J,A(X) -VB{X)) < aj\f < 1.
xex In a similar way, Sup(/i£(x) -VA(X)) < 1. xex
These results suggest us to give some functions in order to measure the contradictoriness between two A-IFSs. In particular, the following measures C\ and C 2 are obtained from propositions 3 and 4, respectively. Again, some properties are attained: 
Theorem 2. For i = 1,2,3, the function d : XLT(X) x XLT(X) -• [0,1] given for each A, B G AIT(X) as in definitions 3 and 4 satisfies: (i) Ci is a symmetrical function: Ci(A, B) = Ci(B,A) holds for all A, B G XLT(X). (ii)
C
Proof. Properties (i), (ii) and (Hi) are immediate from definitions 3 and 4. For property (iv), as VB(X) < VA(X) for all x G X, it is Ci(B,C) < Ci(A,C). Besides, 1 -(J,B(X) < 1 -IJ-A(X) and then (
Besides, we have the following relation between the measures C\, C2 and C3 defined in 3 and 4.
Proposition 5. For all A, B G AIT(X)
the following inequalities hold,
Self-Contradiction and Contradiction between two A-IFSs
As it was remembered in the first section, the study of self-contradiction of an A-IFS was initiated in 7 . An A-IFS A G AZJ-'(X) is said to be a self-7V-contradictory set with respect to any strong IFN, TV, if
for all x G X, where X A is the L-membership function of A. Besides, an A-IFS A G ALT{X) is said to be a self-contradictory set if A is self-7V-contradictory regarding some strong IFN
M.
In general, there is not direct relation between the self-contradiction of two A-IFSs and the contradiction between them. In fact, let us see some examples. 
Contradiction degrees and Self-contradiction degrees
As it was said in section 4, there is not direct relation between the self-contradiction of two A-IFSs and the contradiction between them. But, however, we can consider self-contradiction as a particular case from contradiction. for all x G X. Therefore, the definition of self-TV-contradictory intuitionistic fuzzy set is a particular case from that of TV-contradictory intuitionistic fuzzy sets, where the two sets are the same. In 7 it was showed that if v A {x) > 1 -c/ -1 (l/2), where g is the generator of the negation N associated to TV, then A is self-TV-contradictory. And, if A is self-TV-contradictory then /x^(x) < c/ -1 (l/2). Again, this property can be obtained as a particular case from lemma 1.
Too, let us remember that, A,Be AXJ r (X) are contradictory if they are TVcontradictory regarding some strong IFN TV; and A is self-contradictory if A is self-TV-contradictory regarding some strong IFN TV Again, the definition of selfcontradictory intuitionistic fuzzy set is a particular case from that of contradictory intuitionistic fuzzy sets, where the two sets are the same.
In 7 it was proved that if Inf VA(X) > 0, then A is self-contradictory. Again, xEX this property can be obtained as a particular case from proposition 3. On the other hand, the property "if A is self-contradictory then Sup I^A(X) < 1", xEX can not be obtained as a particular case from some property for contradiction between two A-IFSs, since A and B contradictory does not imply neither Sup /x^(x) < xEX 1 nor Sup HB (X) < 1, as it was showed in the example 7.
xEX
Taking into account that self-contradiction could be view as contradiction of a set with itself, the degrees of contradiction defined in this paper, provide us the respective degrees of self-contradiction.
So, the TV-contradiction degrees given in definition 2 are turned into the following self-TV-contradiction degrees: These measures of self-7V-contradiction coincide with the measures of self-TVcontradiction defined
In the same way, the contradiction degrees given in definitions 3 and 4 are turned into the following self-contradiction degrees: 
Conclusions
Some functions to measure the contradiction between two intuitionistic (or Atanassov's) fuzzy sets have been proposed, both depending on a given intuitionistic negation, and independently on any specific negation. The basic properties of these functions have been shown. Furthermore, some results about the relation between self-contradiction, of each one of two intuitionistic fuzzy sets, and the contradiction between both of them, have been given.
